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[57] ABSTRACT 

In a portable radio of the present invention, in order to 
reduce an influence of a flexed unit near an antenna with a 
structure that the antenna is fitted to a flexion portion of the 
unit, a conduction portion of the unit is divided into upper 
and lower sections interposing an antenna fitting portion. An 
actual resistor is inserted into the middle of an connection 
line (cable) for electrically connecting the upper and lower 
sections, thereby cutting a high frequency current. 
Alternatively, an inductor is inserted into the middle of the 
connection line (cable), thereby cutting a conduction 
between the upper and lower sections in a high frequency 
manner. The unit of the portable unit may be a structure that 
it is divided into upper and lower unit sections and it is 
foldable, 

10 Claims, 3 Drawing Sheets 
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PORTABLE RADIO BRIEF DESCRIPTION OF THE DRAWINGS 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a portable radio, more 
particularly to a connection for connecting upper and lower 
unit sections of a flexed unit when an antenna is fitted to a 
flexion portion of the flexed unit. 

2. Description of the Related Art 

With regard to a portable radio used by being pressed 
against an ear of the human body like a portable telephone, 
a method to equip a flexion portion of the unit with an 
antenna has been proposed in order to improve an effect for 
preventing the human body from an electromagnetic wave 
by locating the antenna apart from the human being during 
conversation and in order to improve a radiation efficiency 
and radiation pattern of the antenna. 

The portable telephone with the above described structure 
offers a problem that a metal portion over the antenna fitting 
portion causes a deterioration in the radiation efficiency of 
the antenna and produces phenomenon that a frequency 
bandwidth is narrowed during an operation of the antenna. 
To cope with this, in Japanese Patent Laid- Open No. Hei 
4-127723, a portable radio has been proposed, which has a 
structure that the antenna is projected from the unit down- 
ward in order to reduce an effect of the head on the antenna. 
However, the portable radio still offers the concern that the 
radiation pattern will be affected since the body hides the 
antenna. 

If no influence of the metal portion over the antenna exists 
in the portable radio used by pressing it against the ear of the 
human body like the portable telephone, the radiation effi- 
ciency of the antenna and the deterioration of the radiation 
pattern are improved and the phenomenon of narrowing the 
operation frequency bandwidth is relieved, whereby it will 
be possible to locate the antenna separating from the human 
body. Therefore, it is necessary to reduce the influence of the 
metal portion over the antenna on it, 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a portable 
radio which is capable of improving a protection of a human 
body from an electromagnetic wave, and a radiation effi- 
ciency and radiation pattern of an antenna, without adverse 
effect of a metal portion on the antenna. 

In a portable radio which fits an antenna to a flexion 
portion of its unit, the improvement comprises upper and 
lower circuit portions arranged in each of upper and lower 
unit sections of the flexed unit, the upper and lower circuit 
portions being divided interposing a fitting portion of the 
antenna to the flexion portion; an external conduction body 
outside the unit; connection lines which connect the upper 
and lower circuit portions and the conduction body; and 
resistors, each being arranged in a middle of corresponding 
one of the connection lines, the resistors serving to cut a 
conduction of a high frequency current between the upper 
and lower circuit portions. 

The resistors which cuts the conduction of the high 
frequency current between the upper and lower circuit 
portions may be an inductor. 

Furthermore, some of the resistors which cut the conduc- 
tion of the high frequency current between the upper and 
lower circuit portions may be inductors. 

Still furthermore, the flexed unit may be a folding unit, 
and the antenna may be placed at a hinge portion of the 
folding unit. 



For a more complete understanding of the present inven- 
tion and the advantages thereof, reference is now made to 
5 the following description taken in conjunction with the 
accompanying drawings, in which; 
FIG. 1 is a perspective view of a portable radio; 
FIG. 2 is a conception arrangement drawing showing an 
antenna, an upper circuit, and a lower circuit of the portable 
10 radio; 

FIG. 3 is a conception drawing of a first embodiment of 
the present invention, wherein a resistor is connected to a 
connection line; 

FIG. 4 is a conception drawing of a second embodiment 
15 of the present invention, wherein an inductor is connected to 
the connection line; 

FIG. 5 is a conception drawing of a modification of the 
second embodiment of the present invention, wherein the 
Art resistor and the inductor are selectively connected to the 
connection line; 

FIG. 6 is a conception drawing of a modification of the 
second embodiment of the present invention, wherein a set 
of the resistor and the inductor connected to in series is 
25 selectively connected the connection line; and 

FIG. 7 is a perspective view of a folding unit of the 
present invention when it is unfolded. 

DETAILED DESCRIPTION OF THE 
30 PREFERRED EMBODIMENTS 

A portable radio of the present invention includes a 
resistor and an inductor inserted into a connection line which 
connects upper and lower circuits disposed interposing a 
flexion portion of a unit. 

35 Specifically, an antenna 11 is arranged in the flexion 
portion (see FIG. 1), and a electric circuit is divided into 
upper and lower circuit portions 21 and 22 interposing a 
fitting portion of an antenna to a unit (see FIG. 2). Aplurality 
of connection lines 24 (see FIG. 3) for connecting the upper 

40 and lower circuit portions 21 and 22 includes resistors (FIG. 
3). The antenna is electrically connected to the lower circuit 
portion 22 (see FIG. 2). 

Moreover, instead of the resistors 24 (see FIG. 3), an 
inductor may be used. Or, either the resistor or the inductor 

45 may be used every connection line for the convenience of 
the circuit. A series circuit composed of the resistor and the 
inductor may be arranged in each connection line. 

The portable radio of the present invention, in a high 

5Q frequency manner, cuts the upper and lower circuit portions 
21 and 22 with resistors 24. For this reason, an influence of 
the upper circuit portion 21 on the antenna connected to the 
lower circuit portion 22 can be reduced, enabling to improv- 
ing the radiation efficiency and the radiation pattern. Thus, 

55 it can be prevented to make the frequency bandwidth 
narrower. 

Next, an embodiment of the present invention will be 
described with reference to the accompanying drawings in 
detail. 

so Referring to FIG. 2, in a first embodiment of the present 
invention, the antenna 11 is connected to the lower circuit 
portion 22, and the resistor is arranged in the middle of each 
connection line for connecting the upper and lower circuit 
portions 21 and 22. 

65 Subsequently, an operation of the embodiment of the 
present invention will be described with reference to FIG. 3 
in detail. 
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A high frequency current induced by the antenna 11 
distributes in the lower circuit portion 22 as well as on the 
antenna 11. Here, if the upper and lower circuit portions 21 
and 22 are simply connected with electrical wires, the 
foregoing high frequency current also distributes in the 
upper circuit portion 21. 

The high frequency current distributing in the upper 
circuit portion 21 generates electric field and disturbs elec- 
tric field inherently generated by the high frequency current 
distributing on the antenna 11. That is, since the upper circuit 
portion 21 is connected to the lower circuit portion 22, the 
characteristics of the antenna 11, i.e., the radiation efficiency, 
the radiation pattern and the like, are deteriorated. Here, if 
the upper and lower circuit portions 21 and 22 are, in the 
high frequency manner, insulated, the high frequency cur- 
rent distribution in the upper circuit portion 21 reduces, so 
that the radiation efficiency and radiation pattern of the 
antenna 11 become approximately equal to that in the case 
where the upper circuit portion 21 does not exist. For this 
reason, FIG. 3 shows the case wherein the resistor is inserted 
into the connection line 24 for connecting the upper and 
lower circuit portions 21 and 22 to set the connection line 24 
to high impedance, thereby producing an insulating state. 

Next, a second embodiment of the present invention will 
be described with reference to FIG. 4. In the first 
embodiment, the resistor is actually inserted into the con- 
nection line 24. However, an inductor 25 may be inserted 
into the connection line 24 as shown in FIG. 4. 

Furthermore, for the modification of the second 
embodiment, as shown with a reference numeral 26 in FIG. 
5, a method wherein the actual resistor and the inductor are 
alternatively used every connection line may also be 
adopted. In addition, as another modification of the second 
embodiment, a set of the actual resistor and the inductor in 
series connected may be selectively used, whereby the same 
effects can be obtained (see reference numeral 27 in FIG. 6). 

It is a natural that for the flexion unit, the present 
invention is effective on a folding unit as shown in FIG. 7. 

The effect of the present invention is that the distribution 
of the high frequency current which is induced in the upper 
circuit portion from the antenna is reduced. Thus, the 
deterioration in the radiation efficiency and the radiation 
pattern of the antenna will be reduced. Therefore, this 
enables to fit the antenna to the flexion portion of the radio 
unit without the deterioration of the antenna. Thus, it is 
possible to achieve the portable radio such as the portable 
telephone having the structure that it can be used in a state 
where it is apart from the human body. 

Although the preferred embodiment of the present inven- 
tion has been described in detail, it should be understood that 
various changes, substitutions and alternations can be made 
therein without departing from spirit and scope of the 
inventions as defined by the appended claims. 
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What is claimed is: 

1. A portable radio in which an antenna is fitted to a 
flexion portion of a flexed unit, the portable radio compris- 
ing: 

5 upper and lower circuit portions arranged in each of upper 
and lower unit sections of said flexed unit, said upper 
and lower circuit portions being divided interposing a 
fitting portion of said antenna to said flexion portion, 
said antenna being electrically connected to said lower 
10 circuit portion and having an upper portion proximate 
to the upper circuit portion; 
an external conduction body outside said unit; 
a plurality of connection lines which connect said upper 
5 and lower circuit portions and said conduction body; 
and 

a plurality of elements, each being arranged in a middle 
of corresponding one of said connection lines, said 
elements serving to cut a conduction of a high fre- 
20 quency current between said upper and lower circuit 
portions thereby reducing the effect of a generated 
electric field from the upper circuit portion on the upper 
portion of the antenna. 

2. The portable radio according to claim 1, wherein each 
25 element which cuts the conduction of said high frequency 

current between said upper and lower circuit portions is a 
resistor. 

3. The portable radio according to claim 2, wherein at 
least one of said resistors which cut the conduction of said 

30 high frequency current between said upper and lower circuit 
portions in said connection lines includes an inductor. 

4. The portable radio according to claim 3, wherein said 
flexed unit is a folding unit, and said antenna is placed at a 
hinge portion of the folding unit. 

35 5. Hie portable radio according to claim 2, wherein said 
flexed unit is a folding unit, and said antenna is placed at a 
hinge portion of the folding unit. 

6. The portable radio according to claim 1, wherein each 
element which cuts the conduction of said high frequency 

40 current between said upper and lower circuit portions is an 
inductor. 

7. The portable radio according to claim 6, wherein said 
flexed unit is a folding unit, and said antenna is placed at a 
hinge portion of the folding unit. 

45 8. The portable radio according to claim 1, wherein some 
of said elements which cut the conduction of said high 
frequency current between said upper and lower circuit 
portions are resistors, and the other of said elements are 
inductors. 

50 9. The portable radio according to claim 8, wherein said 
flexed unit is a folding unit, and said antenna is placed at a 
hinge portion of the folding unit. 

10. The portable radio according to claim 1, wherein said 
flexed unit is a folding unit, and said antenna is placed at a 

55 hinge portion of the folding unit. 

***** 
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